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‘Saumure’s olvervations that all plants require oxygen at certain 
iy at hae part Hts i oye 
powering chlorophyll, and also in green parts absepos: 
of munlight, i.e. ut night,» consumption of oxygen and exkalation 
© Compare “specially Ch. Darwin, * Insectirseows Manta" London, 1873, 











Se QRANTEATION AND DEVELOPMEST OF ASIUALS IS GENERAL. 


fasogy is the science which bas animals for its subject, and which 
wovks to examine the pleoomens of their structure and life, as well 
o cme sather £51 to the outer world. 
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Aas oma DEVELOPMENT OF ANIMALS IS GENERAL. 


isa of animals and plants for the 
ve es of the meazizg of the word “animal,” 
the giwet variety and rhe romenae grades of animal structure have 
As the evmplex organise: is built up from the 

i oa. azd often during its 
ich ‘ead in accending series 
£ the parts ard to a more complete 
cs: so, if the animal kingdom be examined as 
a simfar law of cradusiy progressing 
rom the simple to the complex. manifest 
and in the composition of its parts as 
Well «smn the oumpleteness Cf the phemomems of Hie, 

Us tuue thar the grades of animal structure do net, like these of 
(hy sloveloping individual, follow the one upon the other in a single 
Continuous settler; and the parullel between the developmental 
Geadatuut ot (ypos tn the animal kingdom as a whole and the sue: 
fe aye vounhioieny of at individual animal breaks down in so far as 
We dbo cugun dh an the former, as oppused te the Latter, a number of 
en overlapping, but still, in their higher 
rent from each other. Thee we reganl 
Fok bi tiuae qliv ators of the aystem, 
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wet frum a physiological and mor- 
{, plowents itself ax an independent and indivisible 
6c auuptotycttatiytdual” Atputated limbs or excised parts 
<osluvelop inte new animals; im fact we cannot 
gle tos of the tanly: without thereby endanger- 
it is only ae a complex of all its 
uu ite full vital energy. With reference 
wlividual, we understand 
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‘Ai UNUANUSATION AND DEVELOPMENT OF ANTMALS IN GENERAL. 


can hy vltawn, passing between the antimeres. A vertical section 
\iuqugh a radial line divides the corresponding antimere into two 





You the Ae urehin (diagrammatic). 
“F qtou vate with the domble row 
cral platea and the Fro, 12b,—Shell of a Bee-archin seen 
, radii with the from above, A, radius withthe per. 








1 ywr(s, while s similar section through an inter-radial line 
dlivdls on antimere from its neighbour. Radiate animals may have 
two, three, etc., radii; and in 
animals which possess an uneven 
number of radii, one radius and 
one inter-madius always fall in the 
same vertical plane (fig. 124, 6, 
and fig. 13). In animals with an 
even number of radii, on the con- 
trary, each vertical plane passes 
through two radii or two inter- | 
radii. A vertical section passing | 
through one radius would, if pro- 
longed, pass through the radius of 
the opposite antimere (fig. 14a). For 
exnmple, an animal with four radii 
© faa autietvs, each of which will be divided into two, by 
\ ctl verthal eovtions passing at right angles to each other 
(ie nale the cluct avin, while they will all be separated from cach 
whee By tare tant been hy sliweted inter-radial sections. 

Deve Begne bonnes (Ulta Oe ya) poxsexs, on tho contrary, only two 
ote he he Mn tet wy vertical plane. A second vertical plane 
tt at vlght angles pawes through the inter-radii, and 
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ata. ty cdaied eos, Baglin eal wim oes tea 
Gomonl, {cyte col with pevcce hovder Qutested epahaen oe 
is more than one layer the superficial cells are fiat, while thom im 
the deeper layers ary more and more roanded. 

While the cells of the lower layers retain their semi-iuid character, 
and are oceupiod in continual cell division and growth; those of the 
Upper layers powow a firmer consistency, gradually become horny, 
and are thrown off as scales ov continuous flakes, to be rephiced by 
the continuous growth of the lower tayers, Thick stentified 
of cornified cells, alznost fused with one another, give rise to indurated 
or horny structures (nails, claws, hoofs), which may form m more or 
Inne complete cont for the body and funotion as protective exoskeleton 
(tig. 21, 0 tof). i 

‘Thore ary also celle the free surface of which is distinguished bya 
















however, it is generally difficult to distinguish from certain connective 
tissnes. 


While cuticular structures «ire solid secretions which are of se 
‘in supporting and giving a detinite form to the organism, there are, 
‘on tho other han{, various fuid scerstions proceeding from culls 
which give rise to no structures, und which are often of considerable 
importance from a chemical point of view. In this case the epithe 
liam becomes glandular tissue, In the simple cases the gland te 
constituted of a single cell, the secretion of which oither passes ont 
through the free surface of the membrane, ar « specinl opening in 
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Pro, 26 ~Gnatrie glands, 6, thebr erigia aa ie 
‘raginacions of tho epithaBam, b, portect gua 
trie ghana 

it (tig. 23), If soveral colls enter 

into the formation of a gland, 

they are arranged in the simplest 
cases round a central envity, which 
receives the secretion, The gland 
then has the form of a sack or 
blind vube, derived from om inva- 
gination of the epithelium, either of 


ii the outer surface of the body, into the enbjacent tiene. 


From thi: 


F 


fundamental form the burger and more compliosted 


glands are to be derived, as the result of continued regular and 
inegular outgrowth. Whilo their form prevents grost variations, 
they are universally characterised by the transformation of their 
terminal portion into n duct; this differentintion may also appear 
in the simple glandular tabes, and even in tho anicellular glands 


(igs, 23, 24). 


ro 





phora). Tho so-called secreted tissue of young Ctenophors, and the 
gelatinous tise of Meduse and Echinoderm larva, into which cells 

migrate, being ab first absent, hay a similar relation 
(fig. 28). 





Fro. 24.-Golatinons tisgae of Hhiaoatoma. J, fibrous network ; Z, celle with precesmes ) 
2, tha same in Mieaion. 

Retioular connective tise consists of n network of sarshaped 
and branched cells, the spaces of which contain another kind of 
| tisme clement, In the so-called adenoid tissue, which functions as 
the supporting tise of the lymph glands, the contents of the inter- 

ewlislic’ ogame ra lymph cocpeaclon 

A form of connective 
tisue very widely sct- 
tered amonget the Ver- 
tebrates is the so-called 
Silla connective tissue 
(fig. 27). This convicts 
of @ large proportion 
of spindle-shaped, oF 
also branched cella, and 
of » solid intercellular 
substance, totally or pare 
tially brokea up into 
Pia. $7 Pieris commective tieeae, Vundles cf fibres, which 
possess the property of 
yielding golatine on boiling. If the protoplasm of the cells is mostly 
or entirely used up in the formation of fibros, flbrous tissue is produced 
with nuclei in the position of the original cells. Very often the 

















which is not in any way oppowd by what is known as to their 
development os secretions of the protoplasm. Nevertheless, the 
capsules stand in closer relation to the eatlier formed intercellular 
substance which has been produced in the same way, in that they 
often fuse with it, The growth of the cartilage is accordingty in the 
main interstitial. We frequently sce in the speces in the curtilage 


» Tn this way arises the so-called in- 
crusted curtilage, or the cartilage bono (fig. 30), which in the sharks 


(Cephalopoda, 
Coclenterta), and very generally in the Vertobrata, whose skeleton 
always contains a certain amount of cartilage, and in fishes may be 
exclusively constituted of it (cartilaginous fishes). 


Reese eee ea 
\} pomess numerous fine proceses which anastomese 
Galaar sue tte 31 a, 4, ¢). The cells copy spaces in the com- 
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found in osseous fishes, and quite nniversally ns the dentine of 


teeth (fig. $2). 





Feo, 32.—Beetion chrongh the rootut « 
torah (after Kolliker, €, eoment ; 
J, nterglobulnr spaces ; D, dentine 
with sentir toes 


of bones; and 4 primary was 
distinguished from n second- 
ary method of bone develop: 
ment. In reality the two 
processes resemble esch other 
closely. For in the latter 
case, in conjunction with a 


With regard to ite development, 
bone i preceded by soft connective 
tisme or by cartilage. In the fire 
case, it develops by the transfor- 
mation of the connective titus 
cells into bone corpnseles, and by 
the hardening of the intermediate 
tissue. More frequently it is pre 


coded by cartilage ; und this holds for 
® great part of the vertebrate skele- 
ton. Formerly great importance was 
attached to this difference in the origin: 





Fro, 3.—A sections of omsifying cortllage (ofeer 
Prez). ¢, Smaller mnerow xpaces ylaced in the 
cartilage; 4, sitio, with calle of the turtitage, 
iourrow ; ¢, Female of the ewdeted ceares 
& lace amactow spmcen ; 9, coteubiaain, 


precedent deposition of lime, and partial destraction or reduction 
of the cartilage, there is a new formation of a saft connective 
titene-substance (osteogenic eubstance) from the centre outwards, the 
cells (osteoblasts) of which give rise to bone corpuscles, and the 


intermediate tissue becomes the hard basis of bone (fig. 33). 


over, cartilage bonex grow 


More- 
in thicknes at the expense of the 














eqitheliuns (mele epithelium) abore the layer of dationte fibres 
Ronee Biphonsyors) (fg. 36 de Ta Seah verdad ay 
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water). The exchange of these two gasos between’ the 
and the external medium is the ewential part of the 
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o, @xtarnal CATURal 5 @", BNE 
al carotid; 4, sein Ap, 
‘pulraomary eatery; As, marth 
are 
‘Yu, 61 —Diagrars of the etreuiation ta an Inner surfaces aleo may be con- 
(Captian Tener Feht cerned in this exchange, 
doable rtrowlation 
i perp 
*, Ec ns snd intestine, or, as in 
‘duct, tho 
als nkctine Gipkateszeiems 2, oderms, in which » separate 
ae ee phen Pr miaae vascular system ix developed, the 
palmonary artery) P, lung; Vp, pulmon- 
coal ley onl ap cece gaat aer cy 
Yrs panaiven te, bepatceein- — ——- Rewpiration in water obviously 
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walls, traversed by numerous septa and folds which bear an extremely 
rich network of capillaries, The air tubes or trechee (Bg. 65) consti- 
tute « branched xystem: of exrals 
which extend throughout the 
whole body, and earry the air 
to all the organs, Thus instead 
of the respi- 


and organs 
Sr of the body, 
P10, Gi—Traebew ith fe dranedes Which are 
[im tara) % eelsssaer wel; surrounded 
by a fine 
tracheal network, Nevortholes, the air tubos 
in the ose of the modifiention known as fine 
troche: present an opproximation in their 
structures to lungs, in that the main stems, 
without further brinehing, give rise to flat 
hollow Teaves, 








Pie, Oth Laseral view of hes) atet body of 1 
‘Aevidiaan. stigmata | F, Tympacum. 





Openings in the body wall are present, placing 
the organs Of atrial respirution in comtuuniica- 
tion with the exterior. These openings may 
be numerous, und paired, placed symmetrically on the sides 
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re abesnd (wnt of $600, euall and unpeotosted bodies), wwe hod Sian 
the phenomenon of winter sleep, in which life is preserved with 


Tn addition to this gas a number of excrementitions substances, 
mostly in a fluid form, which have entered the blood from the: 
tissues, pass out by the lungs, The function, however, of excretion 


* Col. eee ey be Cee ping 
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openings which are usually common to the generative organe; they 
consist exentially of a number of coiled tubes, 
which in the more primitive types of Vertebrates 
have a ciliated funnél-shapod opening into the 
boily cavity (Dogfish embryo, fig. 71). ' 
‘The individual tubules of which the verte. 














brat kidney is composed do not open directly to 
the exterior, na do the segmental organs of 
Annelids, but there is present on each side of 
the body m duct, the kidney duet, which receives 
the tubules of its own side and opens posteriorly 
Into the cloaca, They also possess an important 
structure peculiar to the kidney of the Vertebrata 
known as the “ Malpighian body,” which consists 
of « capsular widening of the lumen of each 








cular tismes is to be sought in the 
so-called neuromuscular cells of the 
fresh-water polyps and Meduse has 


metrical distribution, and of which two are larger than the others, 
‘and take a lateral course (fig. 76). 
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ted procesws on the head, the antemner or 
PeRSSCarsNigiiis sera ek votaatad so altel nicl cae 
‘eegmont of the bedy. It is often posible to truco special nerves 
to the skin and to find touch organs 




























86 “ONGANIZATION AND DEVELOPMENT OF ANIMATS aes 
planner Tn the simplest casos thay arw known as eyespote, and 
consist of irritable, containing 


‘The view, however, according to which the pigment iteelf i+ sensitive 
to light, ic, is chemically changed by the light waves and transmits 
the excitation produced by these movements to the protoplasm oF 


whe wijpcont nervous subetanee cannot in iteelf be contradicted, burt 
fhm by no moans clear that euch changes are produced by tho light 
ins oppownd to the heat mys. Of greater importance in this 
aypene the specin! nature of the nerve endings, through 
whee cvrtain sowiments, progressing in regular waves, the so-called 
ike eaves, are transmitted to the nerve fibres and give rise toa 
‘which travels to the central organ and is by it perceived 

‘Ye Mh ove in which in the lower animals specific nerve 

es maia ouh we havo probably only to do with 

ere ee, conating merely, sonia 








AND DEVELOPMENT OF ANIMALS IN GENERAT, 
4s of the highost interest, but it cannot be 8 







orywialiine eoue y 2, plement: 
1B, wove pode cf retina 2 ape of tres ager of 
sgaragiion colle | AY, ractnal Mirae; 2, coming Of 


optic nerve and so render possible the perception of nn image vary, 
and are closely dependent upon the whole structure of the eyo, 
Tearing out of cmsiderution the simplest eyes, soch as we find in 
Worms and the lower Crustacea, two types of eye are to be distin 


guished. 

1, ‘The fires form oceurs in the socalled facettad eyer* (figs. 85 de 
86) of Arthropods (Crustacm and Insets). The retina of meh eyes 
‘has a hemispherical form, the convex surface being ditveted out- 
wanls, and consists of large compound norve rods, the retinule 


* fee Maller, “Bur TR bo pacar jae des fey ier 
ent Stone anes Ser sie 





fe perfornted opening, 
the pupil, through which the light enters the eye (fg. 88). The 
reversed image which is formed in the hinder part of the Vertebrate. 
eye on the cup-shaped retina has @ very considerable brillianey and 
























‘Marply marked off from ono another. Yor if, according 16 tbl 


general view, we recognise the ewwnce of instinct in the 





‘Heimaring, ‘Allgemeine Beteachtungen ber din 
der arg, 177%. TP. Flonrens, * De Timmins cde Thongs 
des animanx,” Paris, 1851. 

+ Tho origin of the so-alled animal stocks with incomplote or confi 
‘individuality: 
‘by processes of growth; at the same time the advantage for the 


‘of the species gained by the fesion is the same. CL the anfmal socks of the 
“Farticeltidis, Polyps, and Siphonophora, Bryozoa and Tunicata, 








cle Lacs ariel, * Zeaguag” fa B. Wages *f 
det Papel.” 


























‘Foo. 01,a.—Tho female organs of Pulox (after Soeit) Or, ovarian teben; Kx, 
‘semiaie; 7, vngins; Of, accessory gland. [te mek pe peal 
[areal es i, Nn, i Carel stoonwory piace, Dy 


from structures serving quite another perpose (segmental 
‘Tho oviduets, intheir course, may revive glandular 


or albumen to surround it, or material for the formation of a han 


up its nocetory yolk and acquired ite firm egg- 
shell. the ducts also discharge these various functions, 
‘nd aro divided into corresponding regions ; they arw often dilated 
at partof their course to form a rewrvoir for the retention of the 
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by the fact that, the mal 
snd female elements are matured at different times (Snails, Salps). 


‘mentary, to reich the diaeious condition in which the sexes are 
qomplotely separated (Diatonrnm sillicolle and hammatobiva). Animals 
in which the sexes are distinct not unfrequontly present toes of an 














exclusively upon the male, that he only bears the brood ponol 
alone builds the nest,—an exception which bears strong witness 
the fact that the sexual differences both in form and function wery 





A ree defereme | Ap, 


and sexual relations, the one sex would be placed ina different family 
and genus to the other, Such extremes are found in the Rotifera: 
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structure resembling that of the ovary, and produces » number of 








and a new nuclous was formed quite independently of it; and that the — 
persistence and the participation of the gorminal vesicle in the for 
| mation of the nuclei of the first segruentation spheres were exceptional: 
(Siphonophors, Entoconcha, ete.) Thorough investigations carried 
out on the egge of numerous animals have, however, shown that as 
‘a matter of fact the germinal vesicle of the ripe ovum enly experi- 
ences changes in which the greater part of it, together with some of — 
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the ogg. Tho axis which connects the upper 

ds known as the chief axis. The planes of the two 

furrows pass through the chief axis and are at right 

other. They divide the egg into four equal parts, 

furrow (8g. 104, 4) is equatorial, taking place in a Later: 
‘and cutting the chief axis at right angles. It lies, however, 















sx Iny saviors SPE 
germinal cell, whilo tho yolk is only 


the food yolk has gradually shifted into the contre of the ogy, 
appears as a peripberul layer on the surface. This is found expecially 
in the eggs of Spiers (fig. 107). The first process of segmentation 
in these at first cetolecithal ova are withdrawn from observation, — 
ince they take place in the centre of an egg covered by « superficial — 
Jayor of food yolk, until the nuclei with their protoplasmic invest 























» — pature of ita cella) of the cell wall of the blastosphere fe 
in upon the other half (fig. 108), and on the narrowing ol 


O. 


Fie, 1044, Massowphere of Amphioxus ¢ 4, invagination of the mute; ©; swtraia, 
nation cocepteted | ©, blastopore (after 1, Hstechek). 

‘of invagination (Hastopore, mouth of gastrala) becomes 4 
endodermal Inyer (/ypodlaat) lining the gastrala cavity. ‘The of 
layer of colla constitutes the ectoderm or ¢piblast. This 
formation of the gastrula, which is very common, is found, 
didnt) ssomgn the Vettes socks ia 

Moro mrely the gastrula arises by delamination, ‘This 
consists of a concentric splitting of the cells of the blastosph 
into on outer layer (epiblast), and an inner (hypoblast) (fig. 10 


4 





(etach te curspovet of large celle aurrvandlng te segmentation early. 
‘The central cavity of the gastrula in this cas: is derived from 
original segmentation cavity, and the gnstrala mouth is 
secondarily formed by perforation. This method of d 

















‘tho Laurentian period, he gave the name of Gastrea, and’ sailed tual | 
ancient group, suppored to be widely seattered and to consist of — 
many families and genera, by the name Gastroade, From this sap- 
position was deduced the complete homology of the outer and inner 


A, Kownlewski, * Embryologisehe Studien an Warmers and Arthrepeden,”” 

acparn . | 
“ Gastreathoorio,” Jon, nat, Zeitschrift, 1874." Por extiéclam: 

sol ina De ype wl Tas sogcnsunte Gastrevalbourie,” 











mediate methods, The site of the ogg, or, in other words, the amount 
of food yolk available for the use of the embryo in proportion to the 





























complicated, 
adaptation, which have beon noquired in the struggle for oxi - 
(Frite Muller's fundamental principle, aulled by Hucckel the funda 


ue 


il 
if 


58 
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Giseatay maria cove oa back in the life of 
embryo, and run their course more rapidly and in an abbreviated 
form, under the protection of the egg membranes, and at the cost 





* Pulte Miller, “Ur Darwin," Lelpeig, 1863, p. 75—81. 
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which ix directed forward in «wimming, and noquires nt its free ex. 
tremity a new mouth, round which 1, 2, 4,8, and finally 16 

tentacles soon make thoir appearance; while the broad 
projects ns n contmetile cone (fig. 113 5, ¢,d). Inside 


toma, has under favourable conditions of nutrition reached « certain 
vizo (about 2 to 4 mm.), ring-like constrictions are formed at the 
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‘Fra, 11%.—g, Felly Oeveloped Stroibila wih: yep 
parks Aas meen Ik oS 


polymorphous Siphonophorn. 
A form of reprodection which closely resembles metagenesis, but 
which genetically has quite « different explanation, is tho lately 


© R Lonckar, “Qeber den Polymorphiamus der Initividues oder dle 
Eneheinung der Arbeitstheilung in der Natur.” Glewen, 1851. 
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probably originnted from masses of colle which represent 
the rulisnout of the ovary, and which ars usally vilble tn “1 


atagos of dovelopment. 

















also accepted here and there as facts fables, which had been 
by Aristotle. io ett: a pradom ot ih srs Kn 























name, which was placed first, aud the specific anne, which 
denote the fact that the animal in question belongs to a 
genus and species, In this way Linnens not only arunged | 
facts then known, but also created » systematic framework in 





gosta ths wane ot ren cf cete Ah Cools Bae 


* “Surun nowreen daippecabectans & Wablts vs Ms Clerin st SREoe 
‘régne animal,” nm, des Murcwm d’ Mist. Not. Tom XEX., 1812, 


























: derilnceoa 
And to this corresponds the fact, which has become vise 
with the progress of embryologio knowledge, that similar 
stages and (germinal layers) are found im the dovel 
mental history of the different types. This fact points to a ; 


Likewise the results of anatomical and embryological co 
have rendered it probable that the types are by no means ah 
independent, but are subordinated to one another in more 
pee vo Wich aeperilly tbo Kiger, qrospt sre toweens 
derived from the Worms, a group which certainly includes 























i th is te i 5 a 
rakes peeled tesco iat 
ve." sd'th theory of the. doscout of 
‘He referred the | descent. 


changin, > | alterntions: ier some 
nging conditions of life, but mainly to use and a 


i sabay apens of the iden of 
mation of all ferf spent tee 





Tm TRINCIPEE OF NATURAL poke 

Neverthelew a more securely grounded theory based upon a firmer 

tandpoint was nesded in order to give more foree to the 
wypouhesis which had remained disregarded ; ei 











CE ee ee re : 
quence of the struggle for existence, a selection is made by 
which leads to the preservation of modifications useful to | 


Since, however, tho struggle for existance in closely ralated 


SGficaked) tavmacds one. anc, HLN We to) Golem aclamcoa 
_ most perfect way. The great series of phenomena which could hitherto 
tuleckogicnt i 


eee Si tae ise) coral the ele 








nomy of nature and to increase in number—they at length attain the 
‘value of epecies, which in a state of nature do not interbreed, or, at 











EE area coplergecalaaleaare racer 
Se a heat poping! 
All systems, however, must be imperfect and f 

Irerielise Sia allan aaelirs ol cxgastiens Iitog att 
time can only be very imperfectly supplied by the geological 
‘numerous intermediate forms are wanting and finally no traces 
organic remains from the most ancient periods are preserved. ‘ 
Only the ultimate twigs of the enormously ramified ancestral 
are accésaible to us in sufficient number. Only the extreme po 


invortigation. 
is now, and porkaps always will be, impossible; for the theory ix 
founded upan postulates which cannot be submitted to dirvet inquiry. 
Periods of time which cannot bo brought within the limits of human 


complicated 
in the natural state under the form of natural selection are tending: n 
to change plants and animals,can only be grasped in a general ens, 
while in their details they are practically unknown to as 
Further, plants and snimals whieh are under the influence of 
















ecoieabl Gaab l wf Asay mod broth aeas al ooetticr OE rue 
ture, stad trie ie eed vase vation ae ee 


tions which the male and fumalo respectively have to perform, The 
‘existence of these secondary charucteristics can in all cues be 
sotisfuctorily explained by means of natural selection, We may 
therefore, in n certain sense, speak of a sexual selection ® by means 
‘of whieh the two sexes have been, in cours of time, gradually sepa- 
rated from one another, not only in peculiarities of form and organisa 

cal 
ae en ams aad, Beeston tn Relation to Sex, 










‘siuce the soxmal nctivity of the male and 

in order to select a female remain unaltered. Es 

‘ton fs reduced and rendered diffioalt, parasitism does no 
oh mayb iter oa compet fa of estan 


Hi 


Lernepoda 
rt th prc he 
wiatively enormously lange. The preparation of a han 
sperm which implies the posession of a Lange body, 
ere elie expenditure of material and time in the life o 
ail thie must have beon avoided by the influence of 


Mt 


Tn qublitdne (0 this sexual dimorphisn we fied in vurioas groupe 
in the insects which live together in great 


* Qumpare ©, Clans, © Dia froiietenden Copepaten.” 186%. 








live. For example, amongst the butterflies certain Leplaliden 
in outwand appearance and in mode of flight a species of the fam 
Hediconins (Sg, 116), which appears to be protected from the walt 





Pio. LG—u, Leptatie TRewwed, var, Lancome 4 
(ies), ty dthemie Zlrdiee (he namichen COMMON, wre satisfactorily Sx 
Meticomsan), (Aer Baten 


) plained by the theery of sclec~ 


‘tion as tho result of non- | 


employment of such organs, Organs which were formerly functional 
havo gradually or even suddenly become functionfes as a result of 
Adaptation to special conditions of life, and, through want of exercise, 
have, after the lapse of generations, become weaker and finally aborted | 
or degraded (Parasites). Wecannot, however, assert that rudimentary 
organs are in all cases useless, They have, on the contrary, often 
gained secondary funetions, though thix may be difonlt to demen- 
strnte, 

We find, for instance, in certain snakes (Pythonide) that there 
aro small processes armed with claws at the sides of the anus (anal 








Sore a Sear peat dada eapiersce | 
8 parullel between the former and the evolution of the 








differ considerably, while the natural productions from dil 
Jatitudes of South America with entirely different clin 
closely allied, Here the northern animals are indeed 
different from the southarn, but belong to similar or 





























Bat also among those organisms whieh arv capable of becoming 























76 MEANING OF THE SYSFEM, 


developed wings (Jokthyornis). Others (Okdontolee) hnd teeth eam 





Via, 119.—Arebeesterys lithograyhion, 


bedded in pits, normal vertebra, no keel to the breast-bone, and 
rudimentary wings. They were not capable of ight (Herperornis, 


sah 4 























If, after the above discussion, we consider the hypothesis of "Trans 
mutation of Species and of Descent to havea firm foundation on fact, 






‘There are yet natural historians who admit the great changes 
which the animal and vegetable world have undergone, and yet 


give any other explanation. The phenomena of gradual progress: 
towards perfection agrve very well with the theory of Selection, 






























Pra, 181 —Amake (Dectploophero) 
wae (aner Wr. sehallay 3S 
chews. Pe. praimaling vacuole. 


and number, or as 
chiunbers (fadiolaria), 

















—; 


ize, occasionally tougher slender processes without granule streams 
(figs. 125 and 126), 


alwiedaprinceps Korog, A. tepricota Groek, Petalopne diftupiens Clap. 
Lachm, Heo should alo be placed the famous Buthybias Meseheti Haxl, 
which is found in the deep sea mud of the Atlantic Ocean, if it Is indeed a 
living ongmniem (and not simply a deposit of Gypeum), 

Arcella eulgaris Kbrbg., Diflugia proceiformis Ehabg.. Buglyphe stobous 
Cart, have shells and tongh, pointed, dichotomonsly branching preadopodis 
(Bg. 125). 





re, 126 —Namnmalitic Limastoas, wth 
horizontal section of 2. déntoxs (nfter 
oneal). 





Yu. 197, —Aerention piabaat 
{nlter 3%, Setbuleew 





2. Suborder: Reticularia (Zhelomophora). Principally marine 
Rhizopods with extremely slender anastamosing peeudopodin, with 
granule streams in the latter, rarely naked (Protogene, dieber- 
kihwia), wsunlly with membranous or calcareous shell, which ix 
singlo-chambered (Monothalamia) or wany-chambered (Folythalansia) 
(fig. 127). 












Y10.100. —Pretwanienlle potegien, wish eoutrel capeate aad single large narieus, alo Sammercae: 
alvwoll in the peotoplasco (after I. Beech), 


after previous conjugation of one or more individuals, also during 
encystment, Multiplication by spores has alko been observed 
(Clathrulina). 


In the Aetinaphryida there ix io skediton secreted: 
Bichhernii Ehrlg. ‘The central matter contains numerous nucle. tetinepheye 
sol Ehrbg, of small sine, with a single contral nctoan. 

In the Asanthecyuticie sender silicicax epikes ate foun: Atewnthenysl ia 
Spinifere Grovfl, with silicious spihion ate newex. 

In Glathrwdina there tx a latticed silesous shell, aod the boily Ras a stalk = 
Clathratine rlegaus Clenk. 


4. --= 








E, Heck, 
‘5. Fam, Acanthometrids, The «keleton consists of several radial spleuios 
which pas through the contzal capsule and anite in its centre, without forming 
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exis (plsobd mong Use \Tafusorta ‘all feveertabclle Wide 
cal without jointed organs of locomotion and of 









































inactive they reorete iigatli and dia ag 
ne Brglena viridis (fg. V 4) 










Pre. 136.—Crrofion tripe (nttor Skeleton (fig. 135), in addition te 
‘Winasch), the flagellum. The Peridinic, some 
of which aro of peculiar appearance, — 
with largo homed processes of the sbell, belong to the group, and are. 
allied, so far as their development is known, most nearly to the 
Luglene, Tho mouth lies in a depression; there is sometimes a 
kind of gullet, at the en of which the nourishing materials pass 
into a vacuole. Tn addition to the locomotive and armoured forms, 
there are also some without shell or organs of locomotion ; and agniey — 
there are encysted stages in of which « number of small 
young forms are mid to take (Ceratium cormutum Peeby., 
Pevidiniwm tabulations 4 
Finally Noctilwen ¢ is included im this group. It is an inhabitant: 


Se ae ree Oar. iletagiatan aera Sees 
* * Arobic, micron, 
es, elie ee ohes eller, fer Ane 


= ie 




















"yet not been closly observed. According to Cienkowski, conjugation — 
Se en el eke eel ee 


depths of the sa to the surface in such ence 
mous numbers as to cause wide tracts of the 
sen to give ont a reddish light, It is after” 
sunset, and especially in the evening, when 


the sky is overvast, that we get the beautiful — 


phenomenon of the phosphorescent sea. 

‘The species distributed in the North Sea 
and in the Atlantic Ocean is Vootifuea 
miliaris, Nearly allied is the Mediterranean 


we most frequently meet with are slender 
germs lie which sen savor Us whol suey 
®, the body in close rows, and give it a striped 
: ‘The cilia are usually stronger in 
the region of the mouth, and are here grouped so as to form au 
adoral zone of Inrge cilia, which, during swimming, eosses # whirl 
pool, and conducts tho matter which serves ax nourishment into the 
mouth (fig. 137), This adoral me ix more highly developed fn 
fixed Infusoria such us the bell animaloule, the murface of whieh 
has no regular arrangement of cilia, In those animals there are 


ry fener Opi a afin! a 





















structures which to the number of one or more — 
are found in quite definite portions of the texdy. 
‘They are clear, mostly spherical spaces filled — 
with a fluid; they diminish suddenly and then 
‘yonish, but gradually reappear and increase to 
their original size. ‘Those puleating vncwoles 
are usually connected with one or mary vessel 









dody. The muolews, which ton years ago was compared to the nucteus 
‘of the simple cell, is a structure of variable shape but with a definite 
position in the body. One, or more than one, may be present, Tt 










202 
‘preeervation of the Infusoria from desiccation, ‘The animal retracts. 
‘ite cilia, contracts ite body to a globular mass, and then sceretes « 
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to n process of regenerntion of the nucleus by parts of the parana- 
cleus, a process comparable to the phenomena of the fertilization of 
the ovum in sexual reproduction, 




















icin). Under the Heaides the pataaitic Opalinse (Oyaliine rumersm), with 
sa Mommie tag O36 mouth or anus, the following famities belong to thie 
bas bows group 


‘passing oat 
eee ee ee ape ae. Trackelins orem Ekzby,, Amphileptes fame. 
‘Pam. Colpedidm, Form of bedy definite, Mouth rentral, in a depression, 
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1. The Sehizomyr 
whieh are found in de 
of putrefying fluids, 
must nearly allied t 
manner of nourish» 
pounds containing « 
the fermentation 
drawing ite oxygen + 
tion fermente). But 
lopment, for they in 
(Stecharamyer 











Bacteria (filiform 1 
tions of cells ren 
gular shaped 





are dixpersed in sv 





serannlar previpit 
sereater number fh: 
themselves about tle 
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see > Sryiently seo fastened to 
tate precedes np: 
<= seg ares in the xv stra cbt 















- sarteella seanetimes: 





~ cal amebeid body, 
Pag we im Licker it’s obsere 
fsa! Paurvaperwe of the 







ease (Mane yates, 
Ale-sbapel Veslies 





in the 





tin 





~ vided 
mer, 
rod veding 





a body composed of cells. They 


we meet for the first time with organs 






thus resolving Cuvier's type of 
Calenterata snd Echinodermata, 

nt: years that Natumilists have been con- 
ip between the Porjfere and the Polyps 


ee und Verwandschaftsvorhiiltniin 


cy 





and Medwae, and have included the former in the group of the 


Coelenterata, The Porifera were for « long time taken for plants, 
and more recently for Protowoon-stocks, While, however, the Polyps 
and Meduse are distinguished as Cnidaria and are charscterised by 





present 
tissue in the spongy stracture of their body, and are without nemato- 
cysts. The entire structure af the body may, generally speaking, be 
described ne radial, although the mdial symmetry does not appear fe 
‘most sponges, and among the Cnidaria transitions towards lateral 





Pry, 108 —Youns eer ne tee eC oman tape oe 


Sponge ix represented byw fixed eylindrieal tube, with an exhalent 
opening, the Oseulum, at the froe end (fig. 152). ‘The contractile 
wall is supported by ekeletal spicules, and is piereed by sumeroas 
inhalent pores, through which water and small food particles past 
into the ciliated internal space, By the fusion of separate indi- 
viduals, and by reproduction by gemmation, the latter being the 
more frequent mode, widely different Sponge stocks with compli- 
cated canal systems are formed. ‘The polyzooid nature of these is 
made apparent by the presence of many osculy. 

The Polyp type.—The Polyp hax the form of « cylindril or 
clubsbuped tube, of which the postorior end is fixed and the opposed 


— | 





















Suncuovrs.—I, SPONGIARIA*=PORIFERA. 
The boiy has « epongy consistence and is composed of wanece of 


* Literature : Santo Q. D, “ System dor 

Grant, * 

‘Bin. Pa, 1h25—1027. Bowerbank, * On the 

logy of the i Pion Trans 1S a 103 ite ee 
Austomic i 


Kithn, * Zur der . Mirek, Te, TSS, 1883, 1865, 
1867, 0, Schmit, # Dio des airiatisebon "aig 
a me wall a Leipaig, W. u 
1868, m4 “The 3 Bde, Bertin. 1872 Fr. 








‘beedle rays from the sane. ¥, Sis-rayest needle from the sme, with central ental, 


structure is commonly known as the collar, and the cells ax the 
collared cells.) | 

‘The thick layer in which the skeletal 
spicules are produred consists of a hyaline | 
matrix, in which irregularly branched or 
spindle-shaped ameboid cellsare embedded, 
and may be regurded, like the gelatinous 
substance of the .tcalepha, ax mesoderm, 
while the external, clearly defined, flat epi- 
thelium (also in the deconia, Leucoslenia) 
ix to be considered as eotoderm, 

‘Tho pores or inhalent openings #0 ela: 
ructeristic of the Sponge body are in 
reality only intercellular spsce, and are 
able to close themselves, vunieh and be replaced by new pores, 
which arise by the separation of one cell from another (fig. 161}. 


* Upon thie ground Clark dechwrat the Sponges to be nearly allied te the 
Pla rilata, and reguried them us great colonies ef the latter. 
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Sponges. The gommules take their origin 
under certain conditions as suall globules 
surrounded by » membrane. The contents 
are ceaentially formed of sponge celle and 


almeet of Sponges. 1m smost 
oh paola sant Gis cmt had yietckewe met 

maturity st different times in the sume Sponge. 
‘The spermatozoa are needle-+haped, and lie in small spaces lined 
with cells, Tho ova, like the mother cells of the spermatozoa, are 
modified calls of the parenchyma, and are dorived from cells of the 
sume tissue layer (mewderm) in which the needles and skeletal 
structures take their origin. The ova are naked ameboid cells, and 
Past into the canal system, while in the viviparous Sycms they 


a 








(ator Yr. ¥. ohwixe). w, Ripe ovum, ), Stngo 
of sogmantaticn with xixtewn coil, Wnatnephere 


pol, % Freeswunming larva, one-half af tho 
ciliated colle, the othar (ectodermal) of large 
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220 ORLENTERATA, 

After the completion of the tolerably regalar 
166, a—c), Syoon (Sycandra) raphanus passes through a 
stage, during which the greater half of the ovam consists of chew 
aylindrioal eolls, and the smaller half at tho still open pole of large 
dark granular cells (fig. 166, d), The cylindrical colls of the larger 
half develop cilia, and the embyro passes out of the body eavity aun 






[ 


a free-swimming larva, which attaches itself and alters ite 

4 mannor that tho dark colls grow over tho ciliated 
globe, which ix meanwhile invaginating. The eeto- 
and mesoderm are derived from the dark granular cells, snd 


iu 
3L 





Pro. 197. —Young #yows (after Pr. % Betutlas). 0, Oseulan 
or eahalent aperture; J, pores of she wall. 


or siliciceratous Sponges; while the Hecactinellides inhabit very 
considerublo depths. Potrified retmnina of sponges ar also found 
preserved im various formations, for instance in the chalk; and 
‘these remains differ much from the greater number 

living. On the other hand, the glassy sponges of the deep 
agree +0 fully with the ancient forms that thoy seem 

direct descendants of tho latter, Finally, many of the principal 








from the entoderm cells, can also appear in the mesoderm ; 
Aiscoworod ectodermal sense opitheliam and nerve 






































size, and can be separated into two unpaired chambers situated 
the median plane, and into five pair placed symmetrically oo 


‘Mouth med Lextmstos ween from te oral serine, 


‘The tentacles begin to develop before the appearance of the fifth 
and sixth pairs of meeenteries, They appear at the oml ond of the 
gastrovscular chambers, and the tentacle of the anterior wnpained 
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230 COLENTERATAS 


Octoctinia and Actinia are distributed in all Intitades The polyps 
which build banks and reefs are confined to a zone extending sbout 
28 degrees on either side of the equator, and only bers and there 
extend beyond these bounds, ‘They live for the most part mest the 
const, and produce there in course of time rocky masses of colossal 
extent by the accumulations of their stony calcareous framoworlon 
‘Those masses may form coral veafe 
(atolls, barvier refs, fringing 
regf4), which nre perilous to ship~ 
ping, and way also become the 
foundations of iskunds In both 
casos n gradual alteration of 
level, the raising of the bottom 
of the sto, assists the work of 
the coral animals, ‘The presenoe 
of the coral hanks in the deep 
ces is, on the other hand, due 
wan Nite: her Kumslage) to 0 continual sinking of the 
sea-bottom 
‘The part which the Anéhozoa take in the alteration of the earth's 
surface is considerable, In the present time they protect the coms 
from the consequences 
of the treaking of 
the waves und assist 
in the formation of 
islands and rocks by 
producing immense 
masses of calcareous 
matter, ‘In cartier 
geologien! epochs they! 
Lave played a still 
more important part 
¥x0, 179.—Sfaondrina ones irons Ku (erKus judging from the 
: great thickness of 
the coral formations of the Paleozoic period and of the Jumesie 
formation, 








Onder 1, —Bivaosa = Tetuaconatits 
Palerozoie Corals with nuinerous symmetrically arranged mplo, 


grouped in multiples of fowr. 
To these belong the families of the Cyathophyllider, Stanridler, ete, 


















































he “ 
that of the Meduae, though their bilateral symmetry is apparent; — 
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face (apical pole) and 
(oral pole), a right ond left side 


pole to the vuntal hilf of the body im the unpaired intersnadigs, 

















274 BCUINODERMATA. 


fluid into the feet and eure ther to swell, and hence to project. 
A number of feet so distended affix themselves by means of thelr 
sucking diss; they then contract and draw the body slowly im 
the direction of the radii, Tho number and distribation of tise 
appendages are subject to numerous modifications. Sometimes 
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Toe. S11—Hewcech dvb long the equaerat Ine (aller Tndemens). D, Dias 
‘eral fxn to the abel ly manestary ; @, pecerasive erence | J, tuter-rwtial pada. 


they are arranged in rows along the whole length of the meridian 
from the orl region to the periproct (Cidaridex and 
Sometimes they are eoattered irregularly over the whole 

ef the bady, or only over the foot-like ventral surface, as in the 





Fig. 14 —Longitudins! section Uhromgh the wen wed dike CO Selostee enibeew (cement 
faltered after G. 0 fare). 0, mouth Jewing ito the Wide elemach | 4, exmay Z, yadtine 
terpatic diverticalam f the stomach, @, eeuital orgsce ; M4, madreporie plate | Ji, Bane 
radial diverticulum of che reetem ; Af; atabalseral feet 


Holothweriane, Tn some cases they are confined to the oral surface, 
as in all the Asteroides, We are able therefore to distinguish am 
ambrulacral and an antambulacal zone—the fret cuineting with the | 
oral and ventral surfaces, the latter with the dorsal surfaces. Never 

tholow tho ambulaeral feet sre variously constructed, and do mot Sailll 















have boon found in the Kehinoider and Asteridea, a rt 
capo there special (orwlaz plates), at 
rio pre een palapaeanaped nary ic 


groove, They ure spherical 
convex surface is covered by . 
number of conical simple eyes (fig. 221). The simple eyes appear ta 
have their axes ditveted towards a common point, idee 
sist of a red mass of pigment surrounding a refractive body, and a 










Pre, 228-—Gealtal oneans 
(ia eians Yong outs nro pan 
‘renee of nempeston. 


would be the only means of distinguishing between them. Sext 


fanetions are usually confined to the secretion and preparation of the 
generative material, Ova and spermatozea, with some rare excep: 
‘tions, first come in contact in the soa water outside the bedy of the 
mother, Internal fertilization, which is very nure, occurs in sereral 
viviparous species of Ampitura and Phyllophorus, The somber and 
position of the generative organs are generally in strict correspondence: 
with the mdial structure; nevertheless there aro numero: excep 
tions to this. In the regular Zohinoiden, five-lobed ovaries or testes, 
which are composed of branched blind tubes, lie in the interradii om 
the internal surface of the dorsal part of the shell (fg. 222). The 
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ove nnother. ‘The raised exlge of the depression just montiowed, 
ite band of cilin, becomes beat ani prolonged into processes, 
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Fee, 281.—Prateerioas suyet Medaae (alter J. Miller). 
0, months: A, anna, of the dise, which le represented 
‘Use oral cde, 


* 3.5, Miller, ** A Natural Uistory of the Crincides 
. wv “Sar lo 
















The mouth, as a rule, lies in the centre of the cap. in 
certain furrows, the ambulacral grooves, traverse the dise (fig, 2 


‘exbclacral (ventral) surface of the disc, The developroent of 
Exing gram Comotula, which begins with a barrel-shaped 
s<2h fear bunds of cilia ani leads to the fixed stage of the B 
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pomess ambulacral areas on the calyx, 
Pentatvomatites, 
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CLASS 111 —ECHINOTDEA, 
Spherical, heart-shaped, or diseshaped Echinoderms with immovelde 
skeleton composed of owlcoreous plates, The skeleton encloses the body 


* Besides tho works of J. Th. Klein, compare E. Dawe, “ 
Lehindies fonsiles,"” 1804 to 1858, 














Flo. 1D Syarytar herons (alter Quatre 
Fagen Cn Near 


development is in many Holothuriane direct (as eg. in 
tremula vecording to Koren ani Dunielson); where there i 




















™~ sormersemets : 


‘ee adinity to the Fumionte by the seule of respiration. 

Wereting worm was dheuwered by [eile Chinje, and ite organizatic 
sd development hinve been rervatly inemtignted by Al Agnads a 
Komal nec reumity by Basews, GF Se SIE (6g. 2 


Glin, like Zipinmaria. Of thee two rows of cilis, ane, the preoral, 
forms = ring round the preoral lobe, whilo the other is J 
and rans in a more kegituiinal dirwetion so as almost to join 
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PUATYHRLMIN TIED, 


_cirrns suc, whieh encloses the protrusible terminal part (¢ 
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in the water. After the completion of the segmentation and the em- 



































Fro.22,— Tania miginita (mallonanstiata), 
‘natural alze (afwer R. Leucknrt). 


m which the second and third generations 
of the fertilized oram from which 
nikoff, ico, is of the opinion that the 

































water, and thence pass in the food into the stomach 
herbivorous or omnivorous animals. As soon as the egg 
are digested or burst by the action of the juices of the stomach 
tho new host, the embryos which have been thus set free bore 
way into the gastric or intestinal veswels hy means of their 
(rarely four) books, the points of which can be spproacked 
removed from one another over the periphery of the staal 
embryonic body. When they are once within the vascular 





Tia, 39.4, Brood-caprule of Zebleomrone with dewvboptenr bende (after R, Lawshawth by 
rood aaqnueof Rettman (ster ©. Waqweat_« eat of Retiorare: i CSRS 
‘elit tho wall of the Leocd-capenie—ene bs evaginatel ; Ve, excretory camals 

they are no doubt curried along prssively by the current of blood, | 

and transported by a longer or shorter route into the capillaries of 

the different organs, as the liver, lungs, muscles, brain, ete. After 
losing their hooks, they usually become enveloped by a cyst. of 
connective tissue, and grow into large vesicles with liquid comtents| 
and 1 contractile wall (fig. 268). Tho vesicle gradually becomes 
epitic or Bladder worms by the formation of one (Cysticereus*) 

* Exceptionally two of more hends are found fa some Cystioerons forms, 
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‘The heads bud on special brood-capsttes, in such a 
ia turned towards the lumen Gf the vesicle (fig, 
(fig. 270) in the intowtine of the dog, 34 mm. 
‘Phe Kooks on the head are sumorous but 


im tho liver and the hings of Mon 

CB. veterinorum). ‘The tlest form is also. 

y fon Account of the frequent production af 
evils; it usually reaches a very considerable sao and 
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on surface nnd divides into two 

‘efferent canals of the delicate testicular 

of the midtdte Iyer (7), ‘The fermale 

A vagina (Va) situated bobind the pouch 

swith semen, ‘This vagina rans ns n toleratly 
23 














tion; and at the sideof the 
‘embryo, opposite the blasto- 
pore, a long flagellum ix 
developed (fig. 277, a). On 
each side of the mouth a 
Droud lobe grows out, the 
edges of which are fringed 
with cilin (fg. 277, 3). 
jons of the ectoderm now make thoir appear- 
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ee x: Seemed Soe sugrcner ami ove rive te a ventral 
piace, vinci euimaly poe semi ce simemtars canal of ho” 
Pibdrum +: jem ce dc af ise Sore Nemercine The proboscist 
acmé> ue at ieragmacim of tye asnerice emd of the germinal plate 
he $20 The emg Nemec steymentiy breaks through 
it aon, 

Tie Nemerums ive yeimapelr 5 the ea, under sone: in the 
avi wor tie amelie weeie swim aber freely. There are also 
fom Wiact Eee on tie lami as wel at pelagic forms Certain 
swears form Tries ani pages wiih are Ened with a slimy secre- 
Tine ianger snecses principally cons-ts of tabicoloas 
worms ‘wLish they extract from their babvtacions by means of the 
wwonmes of ve mm the mamtie and gills of Mollusca. In this case 
tht Hi-edines, furnished with a posterior sucker 
Jnze. Toe Nemertines are distinguished by their repro- 
e 5 umeir tenaciy of Life. Mutilated parts are 
Quickly reqeoemaced and the parts into which certain species readily 
re the capacity. under favouraide conditions, of 
Seveicging Sato pew animals 


suse. jremmr tht few rniimenn of che Nemertine body. The [oo 


























takes place without metamorphosis, 










4 an moe rvamlal, the lateral verve 
forma; mieten The month is on the ventral 
x baiy. :e front of the commisures between 
+ atv <parate! from the brain and connected 
rach water cana. Amphiperus lactilerrus 
mm. ant is distributed from the North Seas to the 
A spertailis Quatr. Ke 

Tetrstemma vticuram M. 
chm. ternstria!, Nemertes gruct 














2. Sub-onler: Anopla—The proboscis ix unarmed. The long 
cuphalie slits occupy the whole side, or the anterior part of the head, 
and lead into the lateral organs, which ure direct procewes of the 
upper lobes of the brain. Development frequently by means of 
cilintod lurve, 
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Ons, 
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parenchymatous 
connective tissue capsule; the adults, on the contrary, live 
principally in the alimentary canal, 
‘The embryo is almost invariably chamoterised by tho special form 


at — Solarestieness into the intestine of the. 
Se host with the food or water, 

More’ frequently the young forme encyst within the 
host, and, enclosed in the eyst, are transferred into the stommeh ated 
intesting of the permanent host (fig. 281). For example, the embryos 
‘of Spiroptera obtusa of the Mouse, while still in the egy membranes, 
ss fakes (SRE Oa foot hy Des See 
which they eneyst, In the viviparous Trickina epiralie there is « 
modification of this modo of development inasmuch as the migration 
of the emliryos und their development to the eneysted form found 
in the muscles (muscle-trichina) take place in the same animal 
which contains the sexually mature intestinal Trichines, 

‘The development of the Nematode larve often makes « considerabihe 
advance within the intermediate host into which they hawe migs 
‘Thus, for instanos, in Cucullanns elegans, the embryos 
the Cyclops, and in the body cavity of these emall 
two ecdysns and exontial alterations of form, 











"The posterior wnd of the body of the 
of the male ns only two proanal and fow 
(Gg. 220), 0 termiculeris Lyin the 
all countries, ‘The female fs about ten 
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‘anodriem of the intestinal arters. Kach anwuriam contxina 
Sale net ee re een War 
‘Miinoben, 1870. 








of its own species, and so the 
generation to generation, Careases in- 
anton by the omnivorous ig, in whoee 
wrluved into the intestine of tan, and 

is, which when the migration takes 


d, often with six oral papflize, 








SEMATHELMINTHES, 
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it 
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wobanophagel gao- 
connected with each other 

ic ganglion by e- 

[MSs commen view wow ix that the lage 
ventral ganglion of the middle of the tely, 
shirk bs connected with the cerebral by com- 


miwares, bs Domelogons with the subcsephagent 






the bese of the long tail, which terminates 
im a horizontal fin (fig. 288). 

[The body cavity i+ well Gevelopedt, anf 
divided Ug the dorsal aed ventrnl mesenteries into 
toy parte, and again ky tro transverse rerti« 
cal mcjita into nm cophalic section, = section in 
the bedy, wad finally « caudal section. Vai 
calar and cxctrtory organ aw absent.) 


Reproduction. The Chetoynatha ame 
hermaphrodite, ard poses paired oruries, 
hich open by two upertares at the hase 
of the tail and are connected with 
veminal pouches, The testes alo are 
paired, and situated posteriorly to the 
ovaries in the tail; their preducts paws £0 
the exterior by openings at the sides of 
the tail. Segmentation is complete, and 
Jeeds to the formation of « blastosphers, 
> (ne side of this tecurmes invayinated sa 
that the segmentation cavity is oblitersted 
ard & gastrula is formed, in the entodertn 
































uterine bell, 
which is 
‘ continually 
thence into tho oviduct, and through the 











Colter R. Hatecheley, 0, Y \ 
(aoe mouih; ¥ eres eal eee 





Body (a). front af tha mouth there 
{preoral) of cilia (Pre); and behind 
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sur vergl. Anatomic,” 1864, 
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almost. all case 
following sens. 
structures, or Lx 
upon the esopl: 
The latter have. + 
cirri on the 
and cirri are 1 
the mouth seen - 









present; 


sometimes tly 


the transvers: 





Speeiul respiratory 
the branehi 

The excretory 
excretory syst 
canals (segmental 
1 each: seginett. 
funnel-shaped you 
ya lateral pee i 
the function of 
which, how 
seginent or hued © 


com 
the 
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Ventral paw 





er side. or in a ve 





which in the lipes 

Reproduction _ 
which we ascrify 
vidluality, th 
xemunation in the 





‘itiher 
Figen 
chata). Thee seta: 


on the con 














pun uni set, and a th 


a ‘lopment is 
vii Ue “etic Daag 1s distributed over the whole 
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on the contr 






id then aro often provided with « special basal 
‘the. 


dorsal cirri are flattened out as browd sealos 









‘Pio, 10, Alimontary canal of 
aoulevta (ator M. Kile 
‘ows Z, liepatic appendage, 
terminal and rarely dorsal; it ix divided 
and wootuin (fig. 300). There ix in most 
pharyngeal bulb which is armed with 
teeth and can be protruded as a proboscis, 
p ve the «ame structure in its entire 


regular constrictions into a number of 
Ey 









































CHLETOPUDA, 













"m 
‘pia activarni« Faber 
ted anil sp 
very long ¢ 





cpanens Costarnm Clay 






































































at Tolies, 

Ire, yo sotmiferm and thicker a: The thinner 
te ote listinetly marked off as an appendage destitat 
a sos indisti separate from the mouth serment, 

. + the mouth, Numerous fi 

< Dete ane peetinate or braucl 

sos er segments, Dorsal promin 

Sy deb ventral transverse ridizes (net 
English coast, Mediterranean, Aapharrte 
A Spitzberzen, Peetinaria aurieoma 0. Fre 
me Ge Nehellaria (Her Ha) spinutoon We Lit. 
Senne 80 os ally listinetly divided inte: two regions (therax. 
Sat os. 8ith the month segment. which asa rule is pres 

itmated between two semenvular or =p 
“oS re their Inses connected hy a 
. . Nelo la penivitlua Lin. Neath 
i Protuta Rudalphi Vise, Medtiterra 
5 and Engl Serpe sure 
pues Spirurlen apiritium Litt. 
2 vee esetef the prestomium, whieh projects 
segment. Tt does not essentiall 
es + to form a special 


whe oeulicr 
fail or ane 
nul cells 






































grow round thee and form an 
external envelope for the embryo 
of the niture of a serous men 
brane (serosa). Cilia project from 
the latter through the pores of 
the vitelline membrane and are 
{ster uate exoployed by the embryo in 
“togll swimming. 

‘Phe cephalic and ventral plates 
we mesodermal bands «plit into somatic wnd 
pare especially 8, Hatschek. 































purmsites on the outer skin of 
forts are predaceons and, for 


swith proboscis. Body elongated, cylindrical, 
‘nel posterior sucker, and a powerful prom 

= with paired eyeaon the antarior micker, 
blood corpuscles occur (so-called valves) 

rola Blainy.(Zehthyobdellidin), P, yrometra 
Te, with lateral vesicles whieh dilate ax 








5 OBL; 
unnol of the excretory apparnuus (Kz); K, Ja 
anil 367, wanmach, Oe, ovary Tinley 







nur (fig. 324) to the margin of the 
ce of which is ciliated. In other 
over the head and forms the so- 


mocesses of various form (Ploscularia, 
the cilia form a continuous border, 
returning to it. The cilin are ehiefly 
26 











 misegblae. Ta the male embryo the 
t course, the alimentary canal not being 
free development takes place either 





ea the funetion of 
een oa te 


the skin to form a finn exoskeleton. 
to be perfectly discharged, there will 
of muscle, the points of attachment: 
J by the integument of the body. 
and their muscles, therefore, require 








‘beneath the alimentary canal, Some- 
‘great concentration, and may have the 
lead beneath the «esophagus, 

h ganglionic chain presents in details 
AiVgencre!, however, it corresponds to the 

n of the animal, in that in the larger 

h have arisen by fusion of several segments, 











10 body cavity and the interstices of all 


























dl portion, which is usually provided with 
is followed by a long folinosous stem with 
is continued into the multilobed internal 
munous limb, while it bears on its outer 
us [exopodite] With marginal sets, and nearer 
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+ CRURTACHA. 


preeel Phyllepeda, whew bedy, with the exeoption of the bead, 
which projects freely, is usually enclosed in a bivalve shell They 
have teo largo antenne, which are used in swimming, and four te 
six pairs of swimming feet, 

ee Chicas es small simply organized PhylJopeds, whose 
revemblance to the lnrvw of the shelled Branchfopods, particularly to: 
the larva of Estheria with its six pairs of logs, gives the best indien- 
tion of the probable origin of the groap. Unlike the anterior 
antenns, which ure short, the posterior are modified (to form 
biramous swimming appeniiages beset with numerons long sete. 
‘The four to six pairs of legs are not always foliscoous swimming 
feet, rat in many cases have the form of cylindrical mabulatory 
or prebensile appendages. The abdomen, which is ventrally thened, 
develops on its dorsal side several prominences, which serre to 
lose the brood pouch. It usually consists of three free segments, 
= well as the terminal anal portion, which is beet with rows of 
nooks The anal portion begins with two dorsal tactile seta und 
ends with two hooks or styles, representing the caujal fork 
(fig. 334). 

‘The internal organization is sisaple in correspondence with the 
small sive of the body. ‘The compound eyes fuse together in the 
middle line to form a large, continually trembling, frental ere, be 
pexth which the unpaired simple eye usually remains A apecial 
sense apparatus, whose function ix not quite clowr, wppoars in the 
rugion of the neck, in the form of an aggregation of ganglion 
cells, 

‘The heart bas the form of ar oval ae, with two transverse lateral 
enous ostis und an anterior arterial opening, Its pulmtions are 
rhythmic, and succeed one another quickly. In spite of the want ef 
srteries and veins, the circulation of the blood, whieh contains amerbeid 
cells, is comploter! in detinite tracts marked oat by Iseunse and spaces 
in the body, The looped|and coiled shell gland ix always present. 
The cervical gland, which functions as an organ of attachment, & low 
widely distributed. Theisexual glands lie ix the thorax as paint 
¥L_Isi® and _ i: 
ima fr. i 





like opeuing foe ot 2 satin 
cerebral ganiiion : O, eres welewnidh g 
ree dorsal rouyAloatere ofthe shel 


or ventrally behind the last pair of appen- 
‘end of the body, the openings being some- 
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wureu ran alo be prtruied : it either ends in a caudal for 
2 ani Cathere), or haus the Gorm af a place armed with io 
fe arms oth te ponterior margin "ypridind:. 
Appemiages.. The cwo pairs of antenme are placed on th 
scum of tine beni « AL A'S amd are wed as creep” 
a swe sone legs, Ln ‘ypedime, anwever, the anterior pais” 
cou vith vifuetory hair. The anvennae of the second pair in 

i athere resembie ing and end with strong. hooked 
GN \ geip af witied the animal ean amach itself to surrounding 
cen On “he excinsively marine (ypridimife amd Halocypride 
wwe wppendaves bas the form of biramous swimming feet, 
cow wast of 4 Dred triangular baal plite. a many-jointed 
te weet with Jong swimming <tr. and a rudimentary 
aowever, is tronger in the male and fornished 
Las swan 4 onsuiemsbie ze. 

+ extou ar cine monch heneach and co the side of a tolerably 
powerful manslibles with a brow! and 
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feat pe There ane 
wife ueng sige. The mamdibolar pulpy which are 

ec ivi, ue tumify threejointed and ean be need ax 
Be va x wonai cases | Parmdocudtoma’. the mandibles 
S csua wie um aneinved ina suctorial probuvcix formed from 







ewai oy the tine pair of maxille, which 
ai hy the great development of their 
petvetion of the calp, In the Cuprider 
vf the Hine maxi, 
ite swinwi: 
2 doe not iteif 





a beam a large 
movements aids the 
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jee abperslaces sanaxille 
Mas functions, in 
lear, besides the rudiments 
: ot anily direeted, ustially two j 
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en four-jointed leg. 
Ss ag. cud represents the fimt of the three pains of legs 
La the Cypridina, however, it has completely 
1 is provided with an enormously develope 
51, Me). The appendage of the sixth ys 
an elonguted, many-jointedl, creeping 

















ct male, M, Stomach; Jf, hearts XM, 
exe; @, brain; Ste, frontal orgen ; T, tomtins 
‘palp; Mar, fret masiliny Me", pecoul wattle 


and is furnished with a short 
‘Avhas probably the samme function (Put 
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on the baci of this animal. 
i cerbral ganglion ant 


proximated pair of ganglia, which 
SAE than, 























Herel, composed of two (utter 
3 ae jitien co 4 small ungetired eve, 
eater Av upridénn. 


+4 fvntal appendage. whieh 
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ater, soon Fie. 3W.—An sutenns «it the male of 


for catching and holding the female 
The posterior antenmwe are always 
tly bifurented and adapted for clinging 
« With mgurd to the orl appendages 























2 to Fm, long), Ov, Myo; G, brain; T, 
tein Mf, stomnoh ; 2 to 2°, the four pairs 


re A.v. Nordmann, " Mikros 
chicl ‘Thiere,"” Bertin, 1832, 
f ciniger ueaen und wenig bekaanten Schmarot- 














Je Be, soutom ; 7, tergum ; 4’, nnterior antagnin. 


is etfected principally by the hardening of 








‘the small and delicate anterior anteunw; this 
tel to form sort of suckor, Tho body, which is 
mantle and its shell-plates, lies with its hinder 
ypwards 20 that the appendages, which are used to 
the water, may be protruded from tho slit-like 
ventral <ide botweon the paired scuta and torga, 
external features—A hud with untennw and 
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n (fig, 359, a,b), In the mule 
Gaifastes wile fo form. dlated poate 
a deferentia are given off. The latter ary 

their whole length and, at the end of the 
‘of them enters a cylindrical « 
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Sight pairs of appendages present a very 
m Britannios," London, 1317—1821, V. Th 
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flowing from 


A short heart with one or tyro 





the sides of the onphalo-thoracie 





h a continual current of water 








antenna are small and consist of « three-jointed busal 
‘end of which, especially in the male, tufts of olfactory 
and of o short flagellum and secondary flagellum, 








iatopeda ti formed by the terminal Jolub 
| the penultimate joint, e | 


‘The chela in thix and all the other 


ends, however, in « smull chela, which 
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un unsegmented ce i 
be drawn ont into projecting 
yper surfaoe two «mall median frontal eyes 
ayes can bo distinguished, Following the 
an abdomen, which is usually elongated and 
number of segments, The abdomen tapers: 
in a telson, whieh may be flat or drawn 


‘marginal 
us (usually twelve) segments which become, 
of caudal shield, which is ee into a 


‘Siphon 
“the 9 ‘has 
Hecrypleril” Quarterly Journ. 














nerves, while from the literal parts the 
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Rud, 80-85 mm. 
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9, Mato from tho ventral side. Female frou 
the dorsal surtnce, v, Larva. Af, Chelicee; 2”, 





(ig. 887). The slender legs endl with two claws, 
nt. Hespirntion by trachox. ‘The Ticks Hive on 
fomales craw] on to Mammalia and Man, suck 
mont, The young, when hatched, have three 

‘the Ticks are of considerable sise, and are 
panwites, Lendes rieénns 1. £ redweius, 
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‘The animals croop about on damp ground, Bdeita lngi- 


PYGNOGONIDA.* 
d Kroyer pliced the Pyynogonide among the 
0 they have been generally placed between 
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ABANELDA, 501 


ams to have a digestive function similar to that of the pancreatic 
ty irate as it diwolves albumens and transforms amyloid 
“into naa The short rectum receives two branched 


u ee is pot less highly developed (fig. 401). The: 
from the pulaating dorsal vessel placed in the abdomen, 
th am anterior aorta into the ce- 
ormx, anid thence into lateral arte- 
: ing the legs, jaws, brain, and 
The blood returns from these 
into the abdomen, bathes the so- 
fangs, which are compost of 
flattened tubes, and then re- 
to the doral vewel through three 
a slits. 
ries (fig. 397) are two racemose 
Faestoncced hy the liver; the short 
lacts anite to form a single vagina, 
fe wenally connected with two long 
: seminis and opens on ‘the 
tral surface of the anterior part of che Teedlpabee doabe Caren 
em Tetween the anterior stigmata, tbe ‘of tho spermnto~ 
sonkist of two long coilod “Mr Bertem) 
-# common terminal duct, which likewise opens at the 






































ARANEIDA—PHALANGIIDA, 505 


‘two transverse rows, and long anterior legs. They construct irregular webs, 
threads of which cross one another in all directions, and live on their 
Mewebs. Theridium sisyphium Clerck., Pholens phalangioides Walck. 
ps. Fam. Orbitele, Wheel spinners. Head and thorax separated by a furrow ; 
abdomen swollen to a globular form, The eight eyes are arranged rather 
irregularly in two rows, and the anterior legs are longer than the following legs. 
‘The legs of the third pair are the shortest. ‘They spin perpendicularly hanging 
wheel-shaped webs with concentric and radial threads, and lic in wait in the 
middle point or in a remote hiding-place, which they surround with a web, 
Bpeira diadema 1... cross spiders. 


Fig. 47.—Phalanginm opitio & (cornutum) (rdgne animal). 





Fro. 408.—Male and female generati 


organs of Phulaxgivm opitio (after Krobn). 7, 
‘Tostin; T4, vasa deferentin ; P, 


with accessory glands; 2, retractor muscles ; Or, 





Order 4.—Pmavanerpa. * 


Arachnida with four pairs of long, lender leys, with chelate chelicerce 
and segmented abdomen joined by ite whole breadth to the cephalo- thorax. 
They have no spinning glands, and breathe by trachee. 

* Mende, Monograph of the British species of Phalangiide,” .tun, of nat. 
hist. 24. Ser. XV..1845. A. Tulk, * Upon the anatomy of Phalangium opilio,” 


Ann. of nat. hist.. XI... A. Krohn, “Zur nitheren Kenntniss der min nlichen 
Zeagungsorgane von Phalangium,” Archiv fir Naturgesch, 1865. 









































PERIFATUS, * 51s 


Yenenth the but, soon diverging, remain widely separate 
for the rest of | course, Thoy wre without ganglionic swellings; 
sre connected together in their wholo longth by fine transverse 
ecoeimiscires, and finally unite with each other over the recoum at 
the en of the body (fig. 416). ‘The alimentary canal beyins with 
» mieedler pharynx, ond runs in o straight course, Tho anus ix 
terminal, A dorsal longitudinal yosel probably functions as heart. 
[A pair of elongated unbranched glandular tubes, the salivary 
glends, open into the buccal 
eavity.] Moseley discovered 
8 well-developed tracheal 
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side of the intestine, 

‘the hind ond of tho 

‘There are two long ovi- 

‘ducts, which function as 

lterus and open by a ities; 04, oviduery 1, nrorus, 

common aperture on the 

‘ventral surface close to the hind end of the body (fig. 416), The 
‘estes are paired and egg-rhaped, and lie towards the hind end 
‘of the body, ‘he vas deforvntia ave coiled and unite to form a 
commen duet, which opens at the sume place ax do the female organs 
(6g 427). Tho eggs develop in tho uterus. 
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papain 
‘attached to each of the first three to tive body 
following segments, on the other hand, bears 


Wao. 10 ates terete (tor ©, Le Koch) 


pairs, so that they’inay be regarded as double 


‘and terminate with claws (figs 418 and 419), 
structure the Myriapods closely resemble the 





MYRIAPODA. O17 


they give off bunches of | 


» which branch and are 
ted to all the organs. 

Generative organs.—The 
Myrinpoda are dimcious, Tho 
ovaries and testes nsually have 
the form of long unpaired 
tubes, while their dacts are 
‘tften paired and are always 
connected with accessory 
lands, and in the female are 
sometimes provided with a 
domble reeptaculan seminis 
(fig. 421). ‘The genital open- 
ings He on either side on the 
eexal joints of the sccond pair 
of logs, or bohind this pair of 
appendages (Chifoguatha), ox, 
as in the Chilopoda, there is 
an unpaired genital opening 
ot the posterior ond of the 
bouly (fig. 422). 

Tn the male sex amongst 
the Chilognatha there aro 
often external copulatory or- 
gans* on the 7th segment, 
pemote from the genital open- 
ings Thew become full of 

sperm before copulation, and 
| during the coitus introduce it 
Gato the female genital open 






ing. 

Development.—The fe- 
mole are usually larger 
| than the mnles, and lay 
* Besides ‘Fabre Le. compare 


Vous, “Beitrige sur Kenntuixs 
dex ex en rat ae wise, 
Zeal, Tom 
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organs of Glomevie 
ma Turd 7, Tenis; Or, 
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Vira, £22.—Generative organs of Scelmpesdra som 
wlanni (afer Pnbvro). Ty Tentle, Fdy vay 
“afraneDr, nceuare, las orp 
he rescuin verninalis; OF, ovr, 
















cy three or seven pain of 
a fee somites without limb 
: numerous moults, and 





“Lities sprout out on the 
~. which are alresdy 
. New somite. are 
“e<ricted off from the termi- 
until the full number 
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PRS A —Mooth parts of Gonphilue 
(Cares, Lom) X, Maxillw: Mf, 
“amalltiped. 
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Fro, 4285 —Ornl npparutas of Soolopenira mution 
(after Stoin). Ob, Tpperslip) Md, mandibles ; 
fe, munxilln; Df first pair of lege or second. 
=o a Mf, poison elnwe (mazilliped) 5 

i pulp. 


the poison claws and kill by the secretion of the poison gland 
flows into the wound. Certain tropical species of large size 
to inilict wounds which ure dangerous even to man. 


Fam. Scolopendridw. Antennae long 
and thin with a relatively small number 


of joints, only a few ovelli, The xeg~ 
ments of the body are sometimes 
sometimes unequal,  Sowlopendrw (with 


nine pairs of atigmata) gigantea Li, 
found in the East Indies, Ss, morate 
fans, from Soath Burope,  @eophitue 
snubtervanens, eeotrious Lo 
Fam, Lithobiidm With long, many- 
ted antennm and numerous ooelll, 


join . 
the terse aro ireatly developed, and partially overlap those of 





alt 


their + 








TATA. 


a © Wenliniricn 


se price 











un, 424, 1 








roworn bil 2D Gises OD 


coum (4 
full natal 


+ itis short, like 
and cons 





foseven 
4 whieh the 











Myriny uy abort, The 
anteune te 
pair of ap, enc} 


Ky 











eadion vegetable and dead animal matters. Many of 
themselves up into a bull like the woodlice ov into w spiral. 


With small head and subeslindrios) body which can be 
spiral, and actorial month part. Polyzonivm germanicum 


‘The hoad is large and free, Tho eyos are mostly aggrogatod 
cylindrical body, which can be rolled up in a spiral ; without 
ree et Ce ee ventral Hne. 


jsmidm. With Inrge tree heal nnd Interally extended corel 
“number of somites in wmall, Pilydeanns 
In with twelve pales of legs. 


a, “Historia Insectorum geveralis,” Utrecht, 1409, J, 
Biel der haters" 1797-1798 Beauibur, * Memotres pour 

len Tnaacton," 12-1719, Ch, Honma, 

a2 olde Vrain 1H10. nA Wael von Roenbo 

(corinne gto to 1761. Ch, de Geen, Semen oe 

Saeates vols., 1762 tu 1776, H. Barmeister, * Hand- 


























efurstam £€ Te vate arp “he “ree cegome known as head, 
“eS seu women 2 cure ditmene marsed nm Insects than in 
= te ames. The mmper of scmires ani appendage: 
Doras Go omens ie ieeai In > Sur maim of appendage, 
‘ene vupwet © Un eomenm. “ne Gums of chree. the abdomen 
coum rte sere. vor iv 43s. The antenar 
ArAcmina, omens uemerr. wy nibeqmmciy cakes part in the 
foemater 1 Re tem 
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fenei of a imple row 


of segments. bat vary 
mach in form and size. 
They usually arise from 
the frontal region. and 
Fale Ras eee serve not only as tactile 


Phorws, , iamatated of Mialosthe: «, ansenca organs. Init alo as of- 
wrath bracie from Serer 





ganz of smell. We can 
distinguish between regular wntenna (where all the joint: 
and irregular antenns: (tig. 429). The first may be by 
form, moniliform, dentate, or pectinate; the irregular antenne, 
in which the second joint and terminal joints are expecially 
+ to modification, sre most frequently club-shuped. knobbed, 
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w the number is much larger; in the 


bo common duct into which the tubes are 
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ger gana, which alo supply nerves tothe wall 
Asystem of pale nerves first described by Newport 


the numerous papers of Ed. Brandt, * Usher dic 
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“seemingly compact brightly-colourel body: 
‘They may also be united to form an unpaired . 
organ in the middie line, ‘The testicular prs, siu—termiont region of 
tales are prolonged on either side into a WeGnalecensrnlivesimoe 
“usually coiled efferent duct or vas deferens, — stein of, Ovidner, Je, the 
the lower end of which dilntes considerably, Ju" — 
‘and may even swell out to the form of a of the vaginas 2h bilin 
vesicle (vesieala seminalis). At the point "us anmentawe 
where the two vaca deferentia join to form the muscular ductus 
pjaculatoring, one or more glandular tubes often pour their congulable 
steretion into the Inttor; the secretion serving to form a case 
tof wpermatnnoe, The trensference of the spexnaato- 
phores into the body of the female 
is effectod by a horny tube or 
groove which surrounds the end 
of the ductus ejaculatorias This 
tube, when not in nse, usually lies 
retracted in the abdomen, and 
when protruded is surroaniled by 
external organs for. attachment 
(valves or pincers), as by a sheath, 
In exceptional enses (Zibellula) the 
copulatory apparatus which serves 
tM to tmnsier the sperm ix remote 
from the generative opening, as in 
the male spiders, being placed on 
the yentral side of the enlarged second abdominal segment, 
Almost, all inseots are oviparous, and only a few, as the Tackine, 
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aor are viviparous, As a 
Simtion. and before the 
- ae ceteament -€ the embryo. In mre cae 
~ we career cement Sten ce exe is bad. In the last cue 
srancer :€ tie embryo take place in the vagina 
Se Teo ween of the egg uamally takes place during 









<eter Hrmucy Ge saumt. at the piace where the receptucu/um 
wee ce tare Se oe eee invested with their resistant 
samc rs Sm tke epithelial cells of which they 
ae 4 Te nes wrt ming the larval life. it is necewury 
~ At aneni © we arracgements which render powible the 
am & —~eremcoe uni fertilization of the ovum. For this 
om MN of ‘oe por pole of the egg (the pole turned 
me ooe agen imme che pawage of the egg) one or more 
pores known as micrnpyles.® 
which pierce the chorion 
and present characteristic 
form and arrangement (tig. 
452). 

The ovn originate in the 
narrow terminal portion of 
the egg-tubes, which is 
often prolonged into a thin 
thread. Here the growth 
of the egg-tube t 
~ as well as the differentiation 
ovarian epithelium. The ov 
1 diameter towarls the oviduet. in 
ne by the 























+ = 
ca cewitta! increase of size underg 
1 another in its Iunen, Each 
5b hated ins an. external resistant: mem- 
can < eereted hy the epithelium which lines the 
game Noms an its external markings the peen- 
want ‘tun which it was formed. 
found in Pulee and in many of the 
n thle, 


















. tere is a second: type of ovari: 
WN vs uno complicated structune of the 


SN cana of stich egg-tubes encloses above the 
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very numerous, and are sne~ . 

by @ pextally-developed antumn 

shih incladeswingo males "aan er” Lear 
as the oviparous and often ap- see 
females: (fig. 97, a, 3). In the wrt Poko of Sera 
ous Aphides are developed 
d eggs. Thew are mostly winged (tig. 99), and in 
tion closely resemble true females, Their reproduc~ 
however, differently constructed, and are without 
seminis. Since they never copulate, they have 
dl as neexual forms provided with germ tubes. 
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AAUIRYONEG DEVELOPMENT. 


eff from the rest, and forms the structure known as tho 
sate, which constitutes the first rudiment of the head and 
hhalf of the embryo. 
Tn many cases (Rhynchota Libelluda) the ventral plate grows oat 
from a hill-like thickening of the blastoderm (fig. 454) into the 
interior of the yolk, #o that an internal ventral plate arises, in the 
formation of which a portion, thongh small one, of the external 
Wlastoderm participates. ‘The ventral thickening, which gives rise to 
the ventral plate, is caused by long columnar cells, and is at first 
‘confined to n small portion of the egg ; in Hydrophilus the posterior 
end (fig. 455, a). Inasmuch as its lateral edges become elevated 


fogs. Sayer. 
cee et ‘tho hind end of the borly is free, tho yetle me le om tho 


‘and grow towands one another (fig. 455, b,c), the thickened ventral 
phate first assumes the form of a groove, and then, after the fasion of 
| the Iateral edgos, becomes a canal, the Iumen af which is soon 
obliterate. The roof only of this canal corresponds to the epiblast, 
while the cells of its floor and its sides give rise to the first rudiment 
of the mesoblast.. At the edge of the so-called ventral plate, freh 

35 




















LARVAL DEVELOPMENT, BAT 
external and internal membrane, the former being called the serous: 





Il) Wee Reena, Serna] iamtfoa, hectares dscien kateaaeat Ree 
rants the lower part of the egg, while their lateral parts gradually 
grow round the yolk to form tho dorsal surface of the embryo 
“(fie 499, f, y, 4). With these chungox the body of the embryo 
“hax asnmed 1 clawed form ; it now possesses mouth and anus, the 

first rudiments of the internal 
ne and the external appen- 
‘of the segments, anil is soon 

suly to exeape from the egg and 
mein its independent life. 

In Hydrophilus and the Phry- 
_gnider, peculiar differentintions 
‘appear on the dorsal surface, giving rise to adorsal plate, which later 
‘fy becomes folded, xo us to form a dorsal canal (tig. 455, (). 

‘The post-embryonic development takes place, ax a rule, by means 
of metamorphosis, the form, organization and mode of life of the 
young animal, after hatching, being different from that of the 
exually adult animal, It is only in the lowost forms, th partly 
Parasitic Apeera, both sexes of which are without wings, that the 
‘young leave the egg as perfect animals (Znaecta ametubola). 

Tp those insects which pass through » metamorphosis, the manner 
‘and degree of the transformation differs greatly, so that the dia- 
tinction of «complete and an incomplete metamorphosis, whieh was 

‘employed, seuins to be in a certain dogres justified, 

Tn tho caso of the incomplete metamorphosis (Riynchotie, Orthoptera) 
the development of the lurra into the perfect winged insect presents 
4 number of stages, during which the larva is capable of free locomo- 
tion and of nourishing iteclf, During those stages, which are marked 
by successive codyses, it gradually uoqnives wings and increases in size, 
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atrota. 6, Toe ren Teed from St ensa (rie aiena), 


(1 mandibles which overlap one another, and 
| are fused with the lower lip and are provided 

















aphbides usually moseed one another 
Jaoduced ty such viviparous forms which 
‘This Kas been shown to be the ease for 


les Aphides du pistachier térébinthe,” Ann, de 
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‘The proboscis rive from the frontal region, 
Baeseb ie folie eomeait He tire “Some 


= Hydrocorise (Water-bugs), The ne 
‘head, having only three or four joints, 








514 ISSECTA. 


ovaries are not connected with any special buna copulatrix, 
luve three receptacula seminis in connection with the va 
(fig, 449), and often end with a retractile ovipositor. 

‘Thore in rarely u striking difference between the two sexes. 
male have axa rule larger eyes, which in some cases meet each o: 
in the middle line; their abdomen also is frequently differe: 
nhuped to that of the female, and in exceptional cases the colow 
in difforont (Bibio). The mouth-parts, too, may differ ; for exam 
tho mnle gud-lies (7ubnide) are without the knifeshaped ma: 
‘iow, which form the principal part of the female armature. ' 
tinlea of the Culieide: also are without the piercing weapons, 
hove multiartioulate hairy antenne, while the antenne of the fen 
ane filiform, and are composed of fewer joints. 

‘The metamorphosis is complete, 
the larve, which are usually apo 
have either a clearly separate h 
with antenne and ocelli (most Ye 
cern), or a short, usually retract 
cephalic region, without antenne 
eyes (at most with an X-shaped | 
ment spot), with quite rudiment 
mouth parts, sometimes with two ¢ 
l hooks, serving for attachment. 





In the tint cae the Lave h 
ting mouth-parts and feed 
other animals: in the latter ease t 
are known as maggots and suck 
duds or enti-liquid substances Af 
be Larne either cha 
eT SOF cast 
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mak and tal, The insect, when hatched swims, till the 
‘on the burgt pupal skin son a bout, ‘The females 
ex ack blood (ynnta), and become a veritable pest in 
4 where they appear in swarsos, 


a seeratorme) Body fiy-like ; antennie six- to cleven- 
seven. segments, ‘hibie marci ln B. hartvtanes La 



































Beaperia comma Tn, Il. eyleanna Sob. 
(Payrnmatidw), (Brivlinge). Polyrnmates Arion 
‘tye a Phra a ra Ee 


Ratyrne & Hermione a, Brebia Bade, ( 

iy nina Le ; = 
; ‘The caterpillars bave spiny outgrowths, rarely ovrered. 
‘hair ‘The pba We ntiachet Ty ite poxtarior oxt*uimitys cai) 


sy eenall Argynnia 
1. ieee ees Fritillary), Metitea oinaia L. 
(Wekalinge). Pieri oratagi 1. Binckveined white, P. 
brawice AL, large white (Kobl- 
‘wviling). 2. neph 


moveable, The metu- Pe. 4% —Hylrophites pies (riyne animal). 0, 
smiorphosis is complete. Beetle. b, Larva. 6 Bupa. 

‘The chief characters of thie large, but tolerably well-defined, group 
‘of insects depend upon the structure of the wings Tn the stute of 
reet the anterior wings, ns wing-covers (elytra), cover the posterior 
‘meenbranotis wings which are transversely and longitudinally 
folded, and lie horizontally on the abdomen (fig. 483). ‘Tho hind 
wings alone are used in flight, while the front wings are modified to 
perform a protective function, and usually correspond in size and 
form to the softekinned dorsal xurface of the abdominal region, of 


7 WE. Sone “Bur aystematiscben ee der Tnsectenlarven,” 


H Coleoptsroram, et.” Manehen, 1868. 
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COLEOPTERA. 58T 


the ubdomen there are usually a series of separate ganglia (2 to 7). 
| The latter may, however, fuse together to form a long mass or be 
| drawn into the thoracic ganglia, 

‘The long coiled alimentary canal dilates in the carnivorous beetles 
to form a giteard, which is followed by a ehaggy chylitic ventricle, 
‘The number of Malpighian tubes is, as in Lepidoptera, confined to 
four or six. 

The males and females sre easily distinguished by the form and 
daze of tho antennw, the structure of the tarsil joints, and by special 
‘relations of size, form and colour. In the female the numerous egg 
tubes unite in very various urmngements, and a burma copulatrix is 
often preeent. The males possess a large horny penis, which, when 
‘At rest, is retracted into the abdomen and ix 
protruded by means of a powerful muscular 

us. 

Almost all the larve have mouth parts 
adapted for biting, rurely suetorial pincers. 
They feed under the most different, conditions, 
fs a cule concealed and removed from the 
light, and usally in the sumo way as tho 
perfect insect. They are either grub-like and 
apodal, but with a distinctly developed head 
(Curculioicer), or they possess, in addition to 
the three pair of legs on the thorax, also 
stumps on the Inst abdominal segments, 

Many lurve, as those of the ( 
& peeuliar opparatus for capturing their prey pi, js. won vate 
(Gig: 484). In place of the fnoetted eyes, which "seh Atars henrets 
Tare pot yet appeared, ocelli are presont in (ee \nimel) 
Yarying number and position, Some beetle larve, like the larve of 
the Diptera ind Hymenoptera, live as purasites and feed inside bees 
nests on the eggs and honey (AMeloz, Sitari#) (fig. 485). ‘The pupw 
Of beetles, which ave either suspended and attached to objects or lie 
om the earth or in holes, bave their limbs freely projecting. 

Fossil Coleoptera are found in con! formations and are specially 
numerous in amber, 

‘Tribe 1. Cryptotetramera...Pseudotrimera. The tarsuses are com- 
peed of four joints, of which onc joint is rudimentary. Latreille 
considered them to be three-jointed. 

Fam, Coscineliidm (Lady Bints). Coovinelts mytempwactate L, The larem 
ford on Aphides Chilocorur bigmatulatwe L. 
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Apaalaspbize. 177 
“Aphaniptera. 378, 
Aptiles. Repridaction 





‘Apbropiura, 
pica’ plate uf Anneli, 


Apteal pie of Echinder. 
mata. 255. 

Apivcrinas, 259. 

Apiocrstites, 9. 












Archaonisetts, 45 
Ar-havupteryx. 1 
Arch 









Aristotl:.  cla-wification 
of, 1 

Aristotle's lantern, 

Armadillo, 457, 460. 











IsDEx. 


Arenitdcia, 343, 
Artemia, 419. 





Ascomorpha. $44 
Ascon, 232 
Ascortis, 22. 





Aspidiota,, 543. 569. 


‘Aspianchna, 404, 





Astacus, 

‘Astavia! 169, 

Asteraranthion, 
23. 

Asterina, 203, 279, 

Asterias, 293. 

Asteridea, 279, 292. 

Aster idea, 279, 290, 

Astermpe, 427. 

a 

Astraishe. 











‘Avtrurx, 24. 
‘Astroyecten, 


Atypus, 
‘Auilitury organs, 8 
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Pypmogonida, 495. Bhopalonema, 242. 
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